This study offers the elastic response of the variable thickness functionally graded (FG) by single walled carbon nanotubes reinforced composite (CNTRC) moderately thick cylindrical panels under rotating and transverse mechanical loadings. It's considered that, three kinds of distributions of carbon nanotubes which are uniaxial aligned in the longitudinal direction and two functionally graded in the transverse direction of the cylindrical panels. Depending on first order shear deformation theory (FSDT), the governing equations can be derived. The partial differential equations are solved by utilizing the technique of finite element method (FEM) with a program has been built by using FORTRAN 95. The results are calculated to investigate the influence of the variable thickness, geometric parameters, rotating velocity, carbon nanotubes (CNTs) volume fraction for different boundary conditions on the non-dimensional deflection of the cylindrical panels. A comparison study has been carried out between the results of present study and that available in the open literature and found very good correspondence between the two results.
INTRODUCTION
Cylindrical panel structures which has variable thickness are remarkable kind of modernistic mechanical structures, considerably utilized in most industries such aerospace industry, rotating parts of turbo machinery, space shuttle and in the industry of the remarkable engineering structures. The search of elastic response of the rotating parts with variable thickness is very important to guaranty an effective and credible design. Furthermore, the utilize of the variable thickness mechanical parts assists to decrease the weight of the engineering structures and get better the economic use for the materials. In the last decade, due to its important for this kind of structures, there have been growing studies in the field of vibration, buckling and static behaviour. The vibration, static and buckling behavior for the variable thickness cylindrical panels have been presented by many researchers. For example, the effect of variable thickness for the twisted curved cylindrical shell panels on the vibration behaviour by utilizing the virtual work principle and Ritz technique presented by Sakiyama, et al. The utilizing for the functionally graded materials (FGMs) in the last few years have earns heavy interest in most engineering applications. In the following, it has been focused on the studies in static and dynamic analyses of FG variable thickness shells. Shariyat and Asgari, 2013, studied the nonlinear buckling and postbuckling behaviour of FG cylindrical shells with variable thickness under the effect of thermal loads. Jabbari, et al., 2015, used the higher order shear deformation theory to investigate thermo-elastic behavior of FG rotating variable thickness cylindric with variable thickness under thermal and disturb pressure. Also, the elastic analyses of FG variable thickness cylindrical shells subjected to internal pressure performed by It can be observed that the elastic analyses of the variable thickness cylindrical panel reinforced by CNTs has not been so far investigated. Hence, this work will concentration on the studying the investigation gap. Moreover, the cylindrical panel is undergone to combine the rotating and symmetric external load. Based on the FSDT, the governing equations are arranged in linear form. By applying the principal of minimum total potential energy, the resulting partial differential equations are solved by utilizing the FEM. In numerical results, the influence of the variable thickness, geometric parameters, rotational speed as well as CNTs volume fraction for two types of boundary conditions on the non-dimensional transverse displacement are researched.
GEOMETRIC MODEL FOR THE CNTS CYLINDRICAL PANEL
In present study, a rotating cylindrical panel having longitudinal length L ,lateral length b , radius R having thickness h and rotating at constant angular velocity  about the x as shown in Fig.1 . 
CARBON NANOTUBE REINFORCED CYLINDRICAL PANELS
In this work, as shown in G and m E stands for the shear modulus and young's modulus for the isotropic matrix. The uniform and two kinds of FG distributions of the carbon nanotubes through the transverse direction of the cylindrical panels described in Fig.2 are considered as following
As well, by utilizing the rule of mixture, Poisson's ratio and the mass density can be evaluated as 
PROBLEM FORMULATION 4.1 Governing equations
In the present research, it is considered moderately thick CNTRC cylindrical panels.
Depending on the FSDT, the displacement variables   
, ,
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As aforementioned previously, in this research the FEM is utilized to describe the governing equations in the locative domain and the scheme for it demonstrates in Fig.3 . Thus, the motion equations for the eth element can be derives by applying the minimum total energy as follows, Reddy JN, 2006. 
Here, 
In this research, the cylindrical panels reinforced by CNTs with simply supported (S) as well as clamped (C) edges are investigated. The considered essential boundary conditions are Clamped (C):
 As soon as the assembling process has been completed and after applying the geometric boundary conditions, the equations of motion of the CNTRC moderately thick cylindrical panels in the matrix form as follows
Here, K , d and F are the global stiffness matrix, displacement vector and load vector respectively.
RESULTS AND DISCUSSION
In this part, bending analysis for CNTRC cylindrical panels is investigated by using finite element method. PMMA (poly methyl methacrylate), Han and Elliott, 2007, is selected as the matrix with mechanical properties for which are considered to be It can be observed that there agreement between the results of this study with that presented in the literature. In accordance to accuracy and efficiency, discretization with 40 40  elements is utilized for all additional analysis.
RESULTS OF PRESENT WORK
Next, to show the proposed approach, CNTRC cylindrical panels under the effect of rotational velocity and uniform distribution pressure are investigated. It can be observed that the slightly decrease in the thickness lead to increase in the central deflection. Also, because of the constraint for the simply supported boundary conditions is weaker than that for the clamped boundary conditions, the central deflection of the CNTRC cylindrical panels in the case of clamped edges is smaller than that with all edges simply It is observed that when d=0.5, the shape of the cylindrical panel is convex and the nondimensional deflection goes to the maximum value. Also, as the value of parameter d=2.0, the shape of the cylindrical panel is concave and the central deflection takes the minimum From the observation of Figs. 9 and 10, it's clear that there is a rapid increase in the nondimensional deflection when the rotational velocity increases from ( 100 sec rad  ) to ( 300 sec rad  ). 
